Observations on the DV/D ratio of male genitalia of Culex pipiens complex mosquitoes in the United States. by American Mosquito Control Association
282 
Mosquito Systematics Vol. 16(4) 1984 
Observations on the DV/D Ratio of Male Genitalia 
of CuZex pCpCens Complex Mosquitoes in the United States 
W. L. Jakob and D. B. Francy 
Division of Vector-Borne Viral Diseases 
Center for Infectious Diseases 
Centers for Disease Control 
Public Health Service 
U. S. Department of Health and Human Services 
P. 0. Box 2087 
Fort Collins, Colorado 80522-2087 
ABSTRACT. DV/D ratios were determined of CuZex: pipiens quinquefasciatus from 
New Orleans, Louisiana, and Houston, Texas, areas believed to contain only 
this subspecies. The data suggest that ~0.50 should be considered as the 
limiting value for determining specimens as p. quinquefasciatus. This 
contrasts with the currently accepted criterion for United States populations. 
INTRODUCTION 
Measurement of morphological characters was suggested (Knight 1953) to 
define variations in the 6’uZex pipiens complex worldwide. Morphometric 
features of the male genitalia of pipiens complex mosquitoes, i.e., the 
DV/D ratio (Sundararaman 1949), were shown to differentiate the subspecies and 
to detect the presence of hybrids in the United States (Barr 1957, Iltis 1966). 
This character was also used to establish the existence of a continuing 
self-maintaining intermediate population in Memphis, Tennessee (Jakob et al. 
1979, 1980a). The DV/D ratio remains the most reliable means of distinguishing 
adult Cx. p. pipdens and Cx, p. quinquefasciatus. 
The presently accepted DV/D criteria for distinguishing the subspecies of 
p$pSens (>O z 40 = quinquefasciatus, CO. 20 = pipiens) were formulated when 
hybridizafion in natural populations was initially investigated (Barr 1957). 
This report presents evidence that a compromise between the generally accepted 
criterion and the original limits for differentiating quinquefasciatus (~0.60, 
Sundararaman 1949) should be considered. 
MATERIALS AND METHODS 
Males of the pipiens complex were recovered from collections relating to 
arbovirus activity or surveillance in Mississippi, October 1979; Houston, 
Texas, July-October 1980; and Tampa, Florida, September 1980. Males were also 
obtained from three larval collections (March 3, June 9, and September 30, 
1982) from two sites in New Orleans, Louisiana, the type locality for 
quinquefasciatus. 
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Genitalia were prepared as previously described (Jakob et al. 1979). All 
measurements were made in clove oil with an ocular micrometer at 100 diameters 
magnification. 
RESULTS 
DV/D ratios of males recovered from natural resting sites in Mississippi 
are shown in Table 1. The first four counties listed are in a north-south 
line directly below Memphis, Tennessee (Fig. 1), and cover a distance of 
approximately 175 km -(llO miles). The ranges of DV/D ratios for Tunica and 
Coahoma counties indicate the presence of intermediate forms in these areas, 
but quinquefasciQtus-like individuals predominate in Washington County. 
Intermediates were also found in small samples from Sunflower and Oktibbeha 
counties. 
The DV/D ratios in natural populations from Houston, New Orleans, and 
Tampa, areas believed to have only quinquefasciatus, are shown in Table 2. 
The mean for each population is clearly representative of quinquefasc<atus. 
NO value less than 0.51 and 0.65 were found for Houston and Tampa, respectively. 
Less than 1% (5 of 672) of New Orleans males were found to have ratios lower 
than 0.50 and are considered to be laboratory artifacts (see Discussion). The 
means of the March and September collections at the molasses plant site are 
not markedly different but are significantly different (pc.001) from the June 
collection at the Louisa St. site. The biological significance of these 
differences remain obscure. 
DISCUSSION 
The presently accepted DV/D criteria for distinguishing qukquefasciatus 
and pipiens were conceived at the time hybridization of natural populations 
was initially investigated. The criteria, however, substantially differ from 
the original guidelines proposed by Sundararaman (1949). The need for more 
accurate definition of the limits of the ratios for each taxa relates not only 
to taxonomic and distributional parameters but also to the vectorial capacity 
of members of the complex. High and comparable infection rates for St. Louis 
encephalitis virus occurred in both subspecies, but significantly more p<p<ens 
than quinquefasciatus transmitted after 11 days extrinsic incubation (D. B. 
Francy, unpubl. data). Transmission rates of reciprocal cross hybrids were 
intermediate between and significantly different from those of the subspecies. 
The results with the Tampa, Houston, and New Orleans specimens indicate 
that a consideration of a compromise between the criteria of Barr (1957) and 
those of Sundararaman (1949) is warranted. Our data show no DV/D ratios lower 
than 0.50 for the Tampa and Houston material but include a very small number 
below this value from New Orleans, which are believed to be laboratory 
artifacts. It should be noted that samples from collections in New Orleans 
(March 3) and Houston (August 31-September 21, 1980) were sent to Dr. A. R. 
Barr's laboratory at UCLA for similar study. Results (Wilmot 1982, pers. 
comm.) with 25 specimens from New Orleans showed no values less than 0.57, but 
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3.4% (13/380) of Houston specimens (x = 0.70 f s.e. .007) were determined to 
have DV/D ratios less than 0.50. These discrepancies may also be due to 
differences in technique and/or interpretation by the technician. Experience 
has shown that no two operators are likely to obtain the same readings on a 
given specimen; indeed, the same operator is not likely to get exact duplicate 
readings on a given specimen. It is also possible that some readings of 
terminalia in the process of everting to the copulatory position may lead to 
inaccurate determinations. 
Specimens of quinquefasciatus from Florida, Georgia, North Carolina, 
Mississippi, and Alabama also had minimum DV/D values near 0.50 (Barr 1957). 
Thus, the authors suggest that 0.50 should be considered as the lower DV/D 
value denoting specimens as quinquefusciatus. It seems evident that additional 
efforts to define the lower limit of DV/D ratios of natural populations of 
quinquefasciatus are both needed and desirable. 
These studies do not involve data relating to the DV/D ratio of p. pipiens. 
Acceptance of the revised limitation for qzhquefasciatus would enlarge the 
range of values denoting intermediates to 0.21 to 0.49. Jakob et al. (1980b) 
have shown that the use of varying criteria can significantly alter interpre- 
tation of the pipiens complex in an area of known intergradation. 
The results from Mississippi suggest that southward extension of the 
intergradation zone (Barr 1957) is warranted. Intermediates were found in late 
season collections in the southernmost county (Washington) sampled. This is of 
interest since the area is only about 270 km (170 miles) north of New Orleans, 
the type 1 ocal i ty of quhquefasciatus. 
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Table 1. DV/D ratios of CuZex pipiens complex males collected in 
Mississippi, October 11-14, 1979. 
Location n Range Mean t s.e. 
Tunica Co. 36 0.18 - 1.04 0.436 2 0.033 
Coahoma Co. 43 0.19 - 1.20 0.402 t 0.030 
Sunflower Co. 8 0.30 - 0.74 0.555 + 0.051 
Washington Co. 70 0.27 - 1.41 0.650 + 0.029 
Oktibbeha Co. 9 0.16 - 0.73 0.462 + 0.071 
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Figure 1. Area of Mississippi in which CUZ~X pipiens complex 
specimens were collected, October 1979. 
